Western media globalization is implicated in the spread of the thin body ideal to traditional societies. Qatar-a small conservative Middle-Eastern country-has recently witnessed rapid Westernization, but the influence of Western media icons on women's body image dissatisfaction has rarely been studied here. A 2 (celebrity or model) × 3 (thin, average, or heavy) plus a control condition between-subject experiment tested the primary hypothesis that exposure to images of thin Western models or celebrities promotes a thinner body ideal compared to neutral images. A sample of young women (n = 1145) was randomly assigned to experimental images as part of an online survey. After exposure to images, participants rated their current and desired body size and shape, reported celebrity liking, and evaluated their favorite celebrity's body. We found little support for the desire of thinness. Viewing thin-and average-sized celebrities was significantly associated with desiring a heavier and a thinner look (respectively) among those favoring thin celebrities. Images of thin models induced the desire for a curvaceous body figure with hips especially among those favoring celebrities with hips. The findings highlight important nuances in the influence of Western media icons on body image among women in a non-Western culture.
Introduction
Body image dissatisfaction (BID) is the discrepancy between one's current and ideal body image. Although not necessarily pathological (Cooper and Fairburn 1993) , BID is characterized by negative body evaluation and desire for change in weight and/or shape (Grogan 2006) ; it is considered a susceptibility marker to disordered eating behaviors, eating disorders, low self-esteem, depression, weight gain, and obesity (Brechan and Kvalem 2015; McLean 2013) . Findings from studies in Western countries strongly suggest that exposure to thin media-images of thin female models and media icons-is associated with higher levels of BID among women (Grabe et al. 2008; Groesz et al. 2002; Levine and Murnen 2009) . The globalization of Western media has been implicated in a shift towards the thin body ideal and BID in non-Western societies (McCabe et al. 2012; Omori et al. 2016; Swami et al. 2010) . However, it is unclear how cultural ideals and sociocultural factors may counteract the internalization of the thin-body ideal, hereafter called the desire for thinness. Additionally, little is known about how body shape preferences, not just desire for thinness in size, may also be affected by media icons among women in Western and non-Western societies.
Qatar is a conservative Muslim country in the Arabian Peninsula that has witnessed remarkable rates of economic growth, Westernization, and modernization over the past decade (Babar 2015) . These rapid changes have largely influenced the country's traditional dietary choices and nomadic lifestyle. Today, Qatar's population has some of the highest rates of obesity and diabetes in the world (Ali et al. 2014) . Fears of obesity and cultural stereotyping of obese individuals are on the rise especially among women in this part of the world (Musaiger 2015) . As such women may be more vulnerable than men to BID due to traditional gender roles and expectations of femininity and beauty. In addition, recent studies show high levels of social media use among this segment of the population, especially Instagram and Snapchat, as well as Twitter and Facebook to a lesser extent (Dennis et al. 2016) . These factors may push women to prefer thinness over traditional societal ideals of heavier body size and plumper body shape (Nasser 1986 ).
In the current study, we examined the acute effects of exposure to thin, average-sized, and heavy-sized images of Western celebrities and models compared to neutral images on the desire for change in body size and shape in a large probability sample of predominantly young Arab women living in Qatar. The study adds to the small body of experimental research on the effects of celebrity images on desire for change in body size and shape ideals using an online platform, with potentially important implications for the role of Western media icons on body ideals among young women in the Arab world.
Literature Review

Western Thin Media
In Western societies, evidence from experimental studies supports a causal relationship between exposure to thin media and BID among women Grabe et al. 2008; Groesz et al. 2002; Irving 1990 ; Levine and Murnen 2009) . One study meta-analyzed results from 25 experimental studies and found participants were more dissatisfied with their bodies after viewing thin-sized models than after viewing average-sized models, plus-sized models, or inanimate objects (Groesz et al. 2002) .
Exposure to thin media has been linked to BID through stronger internalization of the thin-body ideal (Chang et al. 2013; Grabe et al. 2008) . Women who internalized the thin beauty ideal were more affected by the sight of thin models than those who saw the same images, but did not internalize the thin ideal (Groesz et al. 2002) . Thus, how women process the images they view is important (Brown and Dittmar 2005; Dittmar 2009; Dittmar and Howard 2004; Halliwell and Dittmar 2005; Thompson and Stice 2001; Tiggemann et al. 2009 ).
Social comparison theory (Festinger 1954) , suggests that BID is the result of a comparison with fashion models and media icons on a relevant dimension such as appearance (Cattarin et al. 2000 ; Levine and Murnen 2009; Tiggemann and McGill 2004; Want 2009 ). When women who internalized thin body ideals were exposed to ads of thin models they compared themselves to these models, increasing BID (Tiggemann and Polivy 2010) . In contrast, those exposed to average-sized and over-sized models were more satisfied with their bodies (Groesz et al. 2002; Irving 1990 ), suggesting social comparison may be constructive if models are not thin.
In summary, it appears that the effects of media on women's BID are moderated by individual differences in women's internalization of the thin ideal and a tendency to make social comparisons with thin media images (Dittmar and Howard 2004) . Most studies assessing thin media's impact on BID focus on body size or body weight ideals, while a simultaneous assessment of body shape, a concept determined by regional differences in fat distribution (Vague 1956) , is often lacking. This constitutes a major limitation of the present literature because body size and body shape are distinct, yet overlapping variables (Singh 1994) . As such BID could be due not only to body size, but also to dissatisfaction with body shape (Singh 1994) .
Thin Media in Arab Societies
We identified no experimental studies that examined the direct effects of thin media exposure on Arab women's body ideals. Moreover, all of the available evidence was correlational and based on studies with small convenience samples. One of the earliest studies conducted in Egypt reported an association between body weight dissatisfaction and frequency of viewing television and fashion magazines (Nasser 1986) . A study in the United Arab Emirates reported that women with high scores on a measure of disordered eating were more likely to watch Western television programs (Eapen et al. 2006) . In Jordan, women, who scored high on a measure of emotional eating were more likely to report media pressure to modify their appearance (Madanat et al. 2007 ). Another study in Jordan reported significant associations between high BID levels and exposure to media messages that promote unhealthy weight loss behaviors among adolescent school girls (Mousa et al. 2010) . While these studies show positive associations between exposure to media, BID, and eating behaviors, it is unclear what aspects of Western media images precipitate these effects.
Image Type
Although the available Western literature has focused primarily on the impact of exposure to fashion models, favored thin female celebrities (models or not) may invoke stronger unrealistic social comparisons that contribute to higher BID and desire for thinness among women than non-celebrity models (Harrison 1997; Shorter et al. 2008; Swami et al. 2011a ). However, experimental evidence supporting the influence of celebrities on women's body ideals remains scarce. One of the first studies to do so was a recent experiment that assessed the impact of three image types (celebrity, peer, travel) on body image in Western country setting (Brown and Tiggemann 2016) . The study found that acute exposure to thin female celebrity images had an immediate negative effect on women's body satisfaction when compared to travel (neutral) images (Brown and Tiggemann 2016) . Rather unexpectedly, exposure to images of thin celebrities had similar negative effects on BID as exposure to images of thin and attractive, but unknown peers. This study also showed that the effect of celebrity images on BID was moderated by celebrity worship with the greatest negative effect observed for those who were high on celebrity worship and viewed celebrity images than those who were low on celebrity worship or those who viewed other types of images (Brown and Tiggemann 2016) . It is uncertain whether these results would apply to contexts where sociocultural ideals of beauty are different. Furthermore, it may be important to disentangle the effects of favored celebrities' body shape from body size by estimating their independent impact on body ideals.
Culture
Cultural influences on body ideals have been well documented. Preference for body sizes, body shapes (curvature or lack thereof), and related features (including hips, breasts, etc.) also vary across cultures (Furnham and Alibhai 1983; Furnham and Baguma 1994) . In turn, women's ideals for body size and shape are typically influenced by sociocultural factors including perceived preferences by societal norms (Singh and Young 1995) . In Western societies, a shift in media portrayal of the ideal female body towards a thinner and a less curvy figure has been documented (Garner et al. 1980) .
In the context of Arab culture, many studies attribute women's rise in BID to shifts in body size ideals toward thinness (Madanat et al. 2007; Madanat et al. 2010; Musaiger 2015; Nasser 1988 ) in a culture where historically the preference for heavier and plumper sizes and shapes for women has been widely reported (Nasser 1986 (Nasser , 1988 (Nasser , 1997 . Findings from these studies imply that thin Western media may promote BID in Arab women who subscribe to Western ideals of beauty (including thinness) or those who do not conform to the traditional beauty ideals of Arab culture in general. However, we found no studies that directly measured perception of ideal body shape, but only perception of current versus ideal body size (Ford et al. 1990 ). Thus, it is difficult to ascertain whether the presumed shift towards thinness is due to shifts in body size or body shape ideals or both.
Culture may also be an important moderator of the impact of thin media effects on BID in women from non-Western societies (Swami et al. 2011b ). An early study reported a higher proportion of Arab women in Britain had abnormal scores on a measure of disordered eating than women in Egypt and attributed this to differences in levels of Westernization (Nasser 1986) . A more recent study found that although Jordanian female college students spent more time with media than American students, they reported significantly less internalization of appearance ideals (Baptista 2011) . A study conducted in the U.S. reported Muslim women wearing traditional clothing were less likely than those wearing Western clothing to conform to thin ideals (Dunkel et al. 2010) . These results suggest there may be cultural factors affecting internalization of the media including Westernization (Nasser 1986 ) and traditional style of dress (Dunkel et al. 2010) . Other studies showed that strength of religious faith may also be a protective factor (Boyatzis and Quinlan 2008; Mahoney et al. 2005) .
Current Study
The aim of the present study was to examine the effects of acute exposure to thin-, average-or heavy-sized images of Western celebrities and non-celebrity fashion models compared to neutral (control) images on women's desire for a change in body size and shape. Our primary hypothesis was that respondents exposed to images of thin celebrities or thin models would be more likely to desire thinness compared to those who viewed neutral images. We also hypothesized that the effect of the treatment would be moderated by favorite celebrity's body size. In particular, participants who already favored thin celebrities and were exposed to images of thin celebrities would be more likely to desire thinness compared to those who viewed neutral images. Similar, but weaker effects were hypothesized for those who favored thin celebrities and were exposed to thin models. Meanwhile, we predicted that favoring average-or heavy-sized celebrities would be negatively associated with the desire for thinness irrespective of the type of images received. Finally, we tested moderation effects between favorite celebrities' body shapes and the treatments on participants' desire for change in body shape. This part of the study was exploratory due to the scarcity of experimental studies published on these effects.
To our knowledge, this is the first study in the region to explore effects of exposure to images of media icons using an experimental design administered through an online platform. Additionally, our study is potentially the first of its kind to assess how perception of favorite media celebrities' body size and shape influence processing of images of other media icons (celebrities, models) of varying body size (thin, average, heavy) and their potential effects on participants' own body size and shape ideals.
Methods
Language & Translation Procedures
All measures and instructions used in the study were translated from English to Arabic by the first author who is bilingual. Two other bilingual research team members verified the translation and all three team members reached a consensus on any disagreements.
Pilot and Qualitative Interviews
All measures, images, instructions, and procedures were tested in a pilot study (n = 120). During this pilot, an open-ended question that asked participants to name their three most favorite Western celebrities was used to derive a list of the most popular celebrities. The most named celebrities were sorted into thin-, average-, and heavy-sized categories based on consensus among research team members of their perceived body size. Following the pilot, one-on-one qualitative (cognitive) interviews with twenty female university students were conducted to verify the classification of these celebrities into the respective three body size categories. The students' familiarity with images of these celebrities was also visually tested in addition to simple name recognition. Neutral images (control condition) were also tested; images that evoked either positive or negative associations were not used in the experiment. The face validity and conceptual equivalence of the English-to-Arabic translation of the measures and instructions were also tested during these interviews.
Overview of Study Procedures
First, we obtained ethics approval from the University's Institutional Review Board (QU-IRB 552-E/16) to conduct all components of the study. Following the pilot and qualitative interviews, the experimental images (treatment or control) were administered as part of a 30-min online survey to respondents via Qualtrics. Data was collected from November 2016 through February 2017. Respondent were given the choice to complete the online survey in either Arabic or English and could view the survey and images on their laptop computers, mobile phones, or tablets. First, respondents were administered the experimental images and were asked to confirm having seen each image before advancing to the next one. No time restrictions were applied for viewing the images, but respondents could not view or edit their answers after viewing the experimental images. Second, participants were then asked to rate their current and desired body size and shape. Third, participants were asked about their recognition and liking of each celebrity. Finally, participants were asked to select their favorite celebrity from the list and to evaluate their favorite celebrity's body size and shape.
Experimental Design
A 2 (celebrity or model) × 3 (thin, average, or heavy) plus a control (neutral) condition between-subjects design was used to investigate the effects of three image types (celebrity, model, neutral) on BID in body size and body shape. The Halton sequence was used to randomly assign respondents to the three experimental groups. This approach was favored over the random number method as it has achieved a higher level of precision in Monte Carlo simulations (Morokoff and Caflisch 1995) . For experimental balance verification see Table 1 . Notes: Mother and Father Education Levels are defined as follows: Level 1 is less than high school diploma, Level 2 is high school diploma, and Level 3 is post-secondary education.
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Stimulus Materials
Each participant was randomly assigned to one of the following groups (see Figures S1-S7): (1) thin models (2) average-sized models (3) heavy-sized models (4) thin celebrities (5) average-sized celebrities (6) heavy-sized celebrities and (7) neutral or control images. Although we tested fifteen different images in prior qualitative interviews, images of the following nine celebrities were used in the experiment: thin (Taylor Swift, Kendal Jenner, Angelina Jolie); average (Jennifer Lopez, Kim Kardashian, Kylie Jenner); heavy (Adele, Kelly Clarkson, and Ariel Winter). Each set of celebrity images contained two images of three different celebrities (see Figures S1-S3 ). This was done to aid in recognition of celebrities, though care was taken to ensure that the two images selected for each celebrity did not vary widely in body size and corresponded well with the body size category that these images were supposed to represent (For example, two average-sized images of Kim Kardashian were chosen while thinner than usual images of the celebrity were avoided). Each set of model images contained images of six different models (see Figures S4-S6 ). All images were edited to be on plain white backgrounds and were tested for cultural sensitivity during the qualitative interviews and only those deemed culturally appropriate for conservative Qatari society were used in the experiment. The neutral images consisted of light bulbs, buildings, and trees ( Figure S7 ). All images were obtained either from publicly available sources or from Shutterstock as licensed to the authors' institution.
Measures
Body Image Dissatisfaction (BID)
To assess BID related to body size (our first dependent variable), participants were presented with Stunkard's nine figure rating silhouettes (Stunkard 1983 ) and were asked to evaluate their current body size and their ideal body size (see Figures A1 and A2 in Appendix A). Taking the difference between the ideal and current size produced a measure of body size dissatisfaction ranging from zero (no change) to +/− eight (highest possible amount of change). As we were mainly interested in the desired direction of change in body size and not the amount of change, the difference score was collapsed into three nominal categories reflecting the direction of desired body size change: no change (zero difference score, ideal body size = current body size), thinner look (negative difference score, ideal body size less than current body size), and heavier look (positive difference score, ideal body size greater than current body size). Desiring a heavier body size is hereafter referred to as desire for heaviness. This was considered as a potential outcome of the experimental design because of previous literature supporting desire for heaviness in traditional Arab culture.
To assess BID related to body shape (our second dependent variable), participants were presented with five different body shape silhouettes: 1 "circle", 2 "triangle", 3 "inverted triangle", 4 "rectangle", and 5 "hourglass" and were asked to select their current and ideal body shape silhouettes (See Figures A3 and A4 in Appendix A). These questions allowed participants to convey their dissatisfaction with their body shape (irrespective of body size). The circle (or "plump") silhouette was excluded from further analyses as only 39 students selected it as their ideal shape. The remaining body shapes (2 through 5) were collapsed according to their distinct features. The curvaceous body shapes (2 and 5) featuring a smaller waist-to-hip ratio or larger hips, hereafter called "hips", were combined. Silhouette 3 distinctly featured a larger bust-to-waist ratio and is referred to as "bust" hereafter. Silhouette 4 or "rectangle" featured a non-curvaceous tubular body shape and is referred to as "ruler" hereafter.
Evaluating Celebrities' Popularity and Bodies
Following the experimental images and assessment of BID in size and shape, all respondents were asked whether they recognized, and how much they liked, twelve Western celebrities; nine out of these twelve celebrities were used in the experiment (see Section 4 in Appendix A). We found no existing measures in the literature that have been validated for this population and because of the lack of specificity of existing measures with respect to target celebrities, we adapted a measure from previous research conducted in Western setting (Harrison 1997) , so that it uniquely assesses recognition and degree of liking of celebrities used in this study. Thumbnail-size headshots were provided next to names to help non-English speaking participants make connections between Western celebrity names and their faces (see Figure A5 in Appendix A). Participants were also asked to select their favorite celebrity from the list and to rate how much they liked the body shape of their favorite celebrity. Finally, respondents described the body shape of their favorite celebrity using the same five body shape silhouettes used in the self-rating question. From these questions three measures of celebrity influence were created: level of celebrity recognition, favorite celebrity body size, and favorite celebrity body shape.
A celebrity recognition score was created based on this measure and the score range was between 0 to 12 where 0 indicated that the respondent recognized none of the listed celebrities and 12 indicated they recognized all the listed celebrities. This variable was highly negatively skewed (Mean = 10.8, Median = 12; Skewness = −2.5); it was further categorized to three levels of recognition low (scores = 0 to 9), moderate (scores = 10 or 11), and high (score = 12) degree of recognition.
Participants' favorite celebrity body size was classified into "thin", "average", or "heavy" categories based on the researchers' classification and students' verification of these categories.
Participants described the body shape of their favorite celebrities using the same five body shape silhouettes described above, and were collapsed into the same three body-feature based categories used for their ideal body shapes: hips, bust, and ruler.
Body Mass Index and Demographics
Self-reported measures of weight and height allowed for estimates of body mass index (BMI, Kg/m 2 ). Respondents were classified into four BMI groups: underweight (<18.5), normal weight (18.5 to 24.9), overweight (25.0 to 29.9), obese (30.0 or more). Participants were also asked to report their age, marital status, mother's and father's level of education, and family's economic status (see Section 3 in Appendix A).
Sample Design
A probability-based sampling approach was used to select a representative sample of female students (n = 2622) enrolled at Qatar University in September of 2016 from 10 strata: nationality (Qatari, Non-Qatari) and program year (5 levels). A total of 1345 students completed the online questionnaire (reached the last question in the survey) for a response rate of 51.7%.
Participants
After initial data cleaning and data management, a total of 1145 observations were retained and used in the present analysis. The majority of students were Arabs (90.0%), predominately Qataris (63.0%), with ages ranging from 17 to 40 years and a mean age of 21.8 years (SD = 3.6) (see Table 2 ). Notes: Celebrity Recognition Levels variable was created based on celebrity recognition score of 0 to 12 where 0 indicates recognition of none of the listed celebrities and 12 indicates recognition of all the listed celebrities. This variable was further categorized to three levels of recognition with score of 0 to 9 = Low, 10 to 11 = Moderate, 12 = High degree of recognition.
Analytical Procedures
The univariate distribution of body size and body shape variables related to participants and their favorite celebrities was examined. The Chi-square test of proportions was used to compare the distribution of socio-demographic variables and BMI categories across treatment and control groups.
We adopted a nominal approach rather than an ordinal approach to modeling because our original hypotheses were about the desire for change in body size (towards thinness versus heaviness) relative to no change as opposed to the amount of change in either direction of the BID scale. To this end, two sets of multinomial logistic regression models were fit to the data. The first set of models simultaneously estimated the odds of desiring a change in current body size towards a thinner or a heavier look relative to no change for each of the treatment groups versus the control group. The second set of models estimated the odds of desiring the larger hips and bust versus the ruler as the ideal body shape silhouette. In each set of models, corresponding odds ratios (OR) and standard errors (SE) in exponential form were estimated for each nominal level of the dependent variable with and without other measured control variables. In the latter approach, variables were added to the simplest model (treatment main effects only) in a forward stepwise fashion. This allowed for the evaluation of the contribution of each predictor to the model using a variety of fit statistics, including the F-adjusted Wald test and the F-adjusted mean residual goodness of fit test. Data diagnostics assessed outliers, influential observations, and violations of model assumptions including the Suest-based Huasmen test for independence of irrelevant alternative (IIA) assumption (Hausman and McFadden 1984) . Potential interactions between the treatments and favorite celebrity's body sizes and shapes were tested by fitting multinomial regression models with only the main favorite celebrity effects, main treatment effects, and relevant two-way interaction effects. The corresponding marginal effects in these models with interactions were also estimated and plotted.
A series of sensitivity analyses were conducted to confirm the robustness of the results. First, we re-ran our multinomial models with study-specific weights used for all of our descriptive analyses. These weights were computed to adjust for non-response as well as unequal probability of selection resulting from the sample design. Second, we re-ran our multinomial models with BMI as a continuous instead of categorical variable. We also conducted alternative analyses that treated BID in size (our first dependent variable) as an ordinal (± eight) instead of multinomial variable. First, we ran analysis of variance (ANOVA) with our experimental groups as independent variable. We also ran analysis of covariance (ANCOVA) with our experimental groups as main independent variable and continuous BMI as the covariate. Additionally, after confirming that the proportional odds assumption was met, we also fitted the same models as in the multinomial approach, but using ordinal logistic regression models instead. Two-tailed p-values < 0.05 were considered statistically significant. All statistical analyses were performed with Stata version 13.1 (StataCorp 2013). Table 3 presents results from three multinomial logistic regression models for BID in size as the dependent variable. Model 1 in Table 3 shows treatment effects for the desire for thinness and for heaviness with respondents who did not desire change in their current body size were considered the reference category. Results from this model did not provide any evidence in support of the desire for thinness among those who viewed thin celebrities (OR = 0.928, SE = 0.274) or those who viewed thin models (OR = 1.524 and SE = 0.476). In fact, viewing images of thin celebrities or thin models was associated with the desire for heaviness (thin celebrities: OR = 1.427, SE = 0.548; thin models: OR = 2.080, SE = 0.826), though these estimates were not statistically significant (p < 0.1). 
Results
Experimental Effects on BID in Body Size
Moderation of Experimental Effects on BID in Body Size by Favorite Celebrity Body Size
Model 2 in Table 3 presents results with treatment effects in addition to main effects of favorite celebrity's body size. Compared to favoring a heavy-sized celebrity, neither favoring a thin celebrity (OR = 0.976) or favoring an average-sized celebrity (OR = 1.314) were significantly associated with a desire for thinness relative to those who did not desire change in their current body size (p < 0.1). However, when interaction terms were added to Model 3, strong interactive effects were found for the thin-sized and average-sized celebrity treatment groups when respondents favored thin-sized celebrities. The average celebrity treatment had a larger effect than the thin celebrity on the desire for thinness (thin celebrity: OR = 7.442, SE = 7.616, p < 0.05; average-sized celebrity: OR = 20.132, SE = 21.807, p < 0.05). However, the opposite was true for the desire for heaviness, with stronger effects being found for thin celebrities (thin celebrity: OR = 35.597, SE = 52.224, p < 0.05 and average-sized celebrity: OR = 14.397, SE = 17.712, p < 0.05) compared to heavy celebrity. Marginal effects from this model were estimated and plotted. Figure 1 plots the predicted probability (Pr) of desiring a thinner or heavier body contingent on the body size of the respondent's favorite celebrity, given that the respondent viewed thin celebrities. Respondents who favored a heavy celebrity, but viewed images of thin celebrities were significantly more likely to desire a thinner look (Pr = 0.565, SE = 0.081, p < 0.001) than a heavier look (Pr = 0.137, SE = 0.047, p < 0.001). However, this difference narrowed when respondents favored thin celebrities and viewed thin celebrities (Pr = 0.521 SE = 0.128, p < 0.001 for heavy versus Pr = 0.336 SE = 0.139, p < 0.05 for thin). Thus, in the thin celebrity exposure case, favoring a thin celebrity increased the desire for heaviness.
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Experimental Effects on BID in Body Shape
Multinomial regression models for desiring hips and bust as ideal body shapes were fit to the Figure 2 examines the predicted probabilities when respondents viewed average-sized celebrities. Again, respondents who viewed the average-sized celebrities had a higher probability of wanting to lose rather than gain weight. This plot demonstrates that respondents who favored a thin-sized celebrity (and viewed average-sized celebrities) were significantly more likely to desire a thinner look (Pr = 0.733, SE = 0.066, p < 0.001) than those who favored a heavy-sized celebrity (Pr = 0.454, SE = 0.081, p < 0.001). In contrast to the thin celebrity exposure case shown in Figure 1 , favoring a thin celebrity intensified the desire for thinness only when exposed to images of average-sized celebrities.
Multinomial regression models for desiring hips and bust as ideal body shapes were fit to the data, with the ruler body shape as the baseline (see Table 4 ). In a model containing only treatment effects, respondents who viewed thin models were significantly more likely to desire a body shape with hips (OR = 2.437 and SE = 0.742, p < 0.010). When added to the model, respondent BMI is positive predictor of desiring a silhouette with hips (OR = 1.087 and SE = 0.024, p < 0.001). Unsurprisingly, liking a celebrity with hips was positively associated with desiring an ideal body shape with hips (OR = 2.818 and SE = 0.735) and the same was true for bust as an ideal body shape (OR = 3.505 and SE = 1.187). 
Multinomial regression models for desiring hips and bust as ideal body shapes were fit to the data, with the ruler body shape as the baseline (see Table 4 ). In a model containing only treatment effects, respondents who viewed thin models were significantly more likely to desire a body shape with hips (OR = 2.437 and SE = 0.742, p < 0.010). When added to the model, respondent BMI is positive Notes: Odds Ratio (OR) estimates and exponentiated standard error (SE) in parentheses. Log-likelihood Ratio (ll), Degrees of Freedom (df), Chi Square Statistics (Chi2). Ideal Body Shape is dependent variable defined as: Hips, Bust, and Ruler (reference group). ** p < 0.01, * p < 0.05. Table 5 reports average marginal effects models with interaction terms used to test for moderation by favorite celebrity's body shape. Significant marginal effects were identified for the interaction between favorite celebrity's body shape and the thin-sized model treatment on desiring silhouettes with hips (Pr = 0.185, p < 0.01) and bust (Pr = 0.196, p < 0.01). Figure 3 plots the predicted probability of desired body shapes (hips and bust), conditional on the body shape of the respondent' favorite celebrity (hips or ruler), given that the respondent was assigned to view thin-sized models. Respondents were more likely to desire hips, regardless of whether they liked a celebrity with the hips (Pr = 0.820, SE = 0.063, p < 0.001) or ruler shape (Pr = 0.678, SE = 0.055, p < 0.001). However, favoring a celebrity with hips significantly increased the probability of desiring a silhouette with hips. There was no significant effect on the desire to have a bust, as this line almost remains flat across favorite celebrity body shapes (compare Pr = 0.144, SE = 0.036, p < 0.001 for ruler celebrities with Pr = 0.080, SE = 0.055, p < 0.1 for celebrities with hips). Figure 4 plots the predictive margins for the interaction between the thin model treatment group and favoring celebrities with bust versus ruler. In this case, liking a busty celebrity significantly increased the probability of choosing the bust as the ideal shape (compare Pr = 0.334, SE = 0.113, p < 0.001 for busty celebrities with Pr = 0.052, SE = 0.023, p < 0.001 for ruler celebrities), while it decreased the probability of choosing the hips as the ideal body shape (Pr = 0.541, SE = 0.112, p < 0.001 for busty celebrities with Pr = 0.803, SE = 0.041, p < 0.001 for ruler celebrities).
Moderation of Experimental Effects on BID in Body Shape by Favorite Celebrity Body Shape
Consistent results in terms of both significance and magnitude were obtained for all sensitivity analyses (data not shown). This gives us confidence that the results obtained here were robust irrespective of the way the dependent and independent variables were operationalized. Consistent results in terms of both significance and magnitude were obtained for all sensitivity analyses (data not shown). This gives us confidence that the results obtained here were robust irrespective of the way the dependent and independent variables were operationalized. 
Discussion
Many studies attribute the rising prevalence of BID in non-Western countries including the Middle East to the globalization of Western media (Nasser 1986; Swami et al. 2010) . Among Arab women, this means shifting body size ideals toward thinness and away from the historical cultural ideals of a heavier body size and plumper body shape (Nasser 1988) . To our knowledge this is the first experimental study that closely examined the effects of acute exposure to Western media images and tested their presumed effect on Arab women's desired body size and body shape ideals. Using a large representative sample of Arab university female students living in a rapidly developing country with a conservative Islamic society as a backdrop, a survey experiment was designed to test the primary hypothesis that exposure to images of thin models or celebrities promotes a thinner body ideal compared to neutral images.
Experimental Effects on BID in Body Size
Contrary to our primary hypothesis, we found that Arab females who viewed thin images of celebrities or models were not significantly more likely to desire thinner body size relative to those who viewed neutral images. Therefore, our study provides no evidence in support of the influence of Western media icons on the desire for thinness in this population. This can be contrasted with other experimental studies in Western countries that observed the opposite to be true (Groesz et al. 2002; Levine and Murnen 2009 ).
Moderation of Experimental Effects on BID in Body Size by Favorite Celebrity Body Size
On the contrary to our secondary hypothesis of moderation of treatment effects on desire for thinness by favorite celebrity's body size, images of average-sized (but not thin) celebrities induced the desire for thinness among those who already favored thin over heavy celebrities. In the cultural context of our study, the finding that only average-sized celebrities produced the effects expected of thin celebrities in Western countries could suggest influence of cultural norms with regards to body size on perception of portrayed body images of Western media icons. In other words, only images that portray culturally sanctioned levels of thinness would elicit the desire for a thinner look among women in this non-Western setting. This is to say that even though respondents may favor thin Western celebrities and are exposed to images of thin celebrities; this does not necessarily mean that they will idealize thinner body size. It appears that cultural stereotypes about the 'appropriate' level of thinness may be an important variable in this context. This explanation is consistent with a large body of literature that supports the role of culture and social conditioning by family or peers on the internalization of thin appearance ideals portrayed by the media (Stanford and Mccabe 2002; Thompson and Stice 2001) .
Equally surprising, and contrary to what we predicted, the effects of exposure to thin images of celebrities on the desired change in body size were not exclusively in the direction of a thinner look, but also in the direction of a heavier look. This was especially true for respondents who favored thin celebrities and were also exposed to thin celebrities. This suggests that perception of body size is inextricably linked to body shape, emphasizing the need to consider both body size and body shape in studies of BID. In fact, some of the more recent literature research supports the notion of the curvy-thin as the new thin body ideal among both white women (Webb et al. 2013 ) and women of other ethnicities (Talleyrand et al. 2016; Viladrich et al. 2009 ). Meanwhile, cultures with traditional sex roles tend to have preferences for body shapes associated with fertility, especially the hourglass body shape (Furnham and Nordling 1998; Singh 2006) . Thus young females from more traditional cultures may idealize body shapes that are more curvaceous and conducive to their traditional roles.
Experimental Effects on BID in Body Shape
Preferences for the ideal body shape in our sample were generally more in favor of curvaceous body shapes with hips including the hourglass (shape 5) and the inverted triangle (shape 2). In this respect, about half of the women in our sample selected an ideal body shape that matched the expectations of the mainstream Arab culture. Since women in Arab culture attain higher social status through motherhood, larger hips were perhaps perceived as a symbol of power in addition to maternity and nurturance (Hamady 1960) . Idealizing body shapes that are less curvaceous and thus less conducive to a woman's traditional role as a mother may be viewed negatively in this culture. This may also explain why fewer women desired the busty figure as their ideal body shape even though this was their favorite celebrity shape.
To the best of our knowledge, there are no studies that examined the impact of experimental exposure to images of fashion and media icons on body shape ideals in women in general and in Arab women in particular. Thus, our study addresses an important gap in the literature. Our findings suggest that exposure to images of thin models (without full body figures in hips or busts) significantly increases the desire for fullness in participants' ideal body shape. In particular, women acutely exposed to images of thin models were significantly more likely to desire a body shape with hips. Moreover, participants' favorite celebrity body shape was also an independent predictor of the same body shape ideal in the participants. Additionally, desiring a heavier silhouette as an ideal body size showed a strong positive association with selecting hips (inverted triangle) as the ideal body shape, but weaker and non-significant association with the bust as the ideal body shape.
Moderation of Experimental Effects on BID in Body Shape by Favorite Celebrity Body Shape
Our tests for interactions between the treatment groups and favorite celebrity body shape on participants' body shape ideals revealed some interesting findings especially for the thin model treatment. Participants who favored celebrities with hips and viewed images of thin models were significantly more likely to idealize hips over bust in comparison to those who viewed neutral images. In contrast, participants who favored celebrities with busty figures and viewed images of thin models were not more likely to select bust over hips as their ideal body shape. Similarly, participants who favored celebrities with ruler-like or tubular body shapes were significantly more likely to idealize hips rather than tubular body shapes over bust in comparison to those who viewed neutral images. Based on these findings, it would appear that viewing images of thin models acutely induced the desire for a curvaceous body shapes especially in hips among those who favored celebrities with hips and those who did not. Once again, our results support the importance of sociocultural factors in driving body shape ideals towards culturally sanctioned norms especially in cases where body shapes of favorite Western celebrities are not considered by the main stream culture as ideal (i.e., without hips or tubular). This is to say that when exposed to images of thin models, participants who may otherwise favor Western celebrities with busty or ruler figures will still be more likely to choose curvaceous figures with culturally sanctioned features as their ideal body shape. In fact, it has been suggested that women living in a culture with traditional sex roles tend to have preferences for body shapes that are deemed as attractive in the traditional sense especially the hourglass body shape (Furnham and Nordling 1998; Maier and Lavrakas 1984; Singh 2006) .
Limitations and Future Studies
A limitation of our study relates to the mode of administration of our experiment. Online surveys are relatively inexpensive, and are less likely to evoke social desirability response bias and interviewer effects, making it easier for respondents to disclose sensitive information (Kreuter et al. 2008 ). Yet many experiments are conducted in the more controlled context of a face-to-face interview, which reduces noise in the results. Relatedly, the study could have benefitted from longer measures that assess respondent's current and idealized body features. The decision to use the brief measures for assessing BID in body-related size and shape was based on expediency; the measures needed to be administered online, and within the brief time allocation of an online survey. In terms of our choice of stimulus material, the dimensions of the featured bodies in the images selected may have been disguised by the clothing. In order to observe cultural customs of decorum in female attire, we were not able to show images depicting models in bathing suits or underwear. Another problem with using real life images is that the bust, hip, and waist widths tend to be affected by the body position of the featured model or celebrity. We tried to minimize this variation by selecting images with the same forward facing pose whenever possible. It is also unclear whether our findings would generalize to females of lower educational status or females of the same age or of different ages in the general population.
Conclusions
The thin ideal is increasingly a transcultural phenomenon. Arab women constitute a high-risk group for BID due to shifts in traditional roles, changes in diet, lifestyle, and increased exposure to thin images through social media outlets. To date, experimental studies on the impact of Western models and celebrities on women's body ideals in non-Western settings are scarce. The present study fills this lacuna by examining body size and shape ideals using an experimental design. We find the desire for a thinner body occurs only under specific conditions, such as among those who already favor thin celebrities and view images of celebrities (but not models), and then only for celebrities within a culturally acceptable range of thinness. Thus, the results showed a more nuanced picture than that predicted by past theories. Future research should account for how culturally shaped preferences influence body ideals. Desiring a heavier look may also be related to the current trends in which celebrities like Jennifer Lopez and the Kardashians are reviving the curvaceous silhouette as the ideal body shape among younger women. In fact, our findings with respect to body shape corroborate this by showing that respondents were driven to desire fuller body shapes with hips upon viewing images of thin models that do not have this feature, particularly when their favorite celebrity has a fuller body shape with either hips or a bust. Accordingly, our findings highlight important nuances in the influence of culture and media on body-image perception among younger women in non-Western cultures. 
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Appendix A Section 1. BODY SIZE DISSATISFACTION QUESTIONS
The following are questions specific to how you perceive your own body.
Current Body Size
Which number from the below image do you feel is closest to your body at present? 
Ideal Body Size
Which number from the below image would you most like to look like? Figure A2 . Current Body Size.
Section 2. BODY SHAPE DISSATISFACTION QUESTIONS
Current Body Shape
The following images include 5 different body shapes, numbered 1 to 5. 
Ideal Body Size
Which number from the below image would you most like to look like? 
Section 2. BODY SHAPE DISSATISFACTION QUESTIONS
Current Body Shape
Section 2. BODY SHAPE DISSATISFACTION QUESTIONS Current Body Shape
The following images include 5 different body shapes, numbered 1 to 5. Figure A2 . Current Body Size.
The following images include 5 different body shapes, numbered 1 to 5. Figure A3 . Current Body Shape. Figure A3 . Current Body Shape.
Please select the body shape that in your opinion most corresponds with your body shape now?
Ideal Body Shape
The following images include 5 different body shapes, numbered 1 to 5. Please select the body shape that in your opinion most corresponds with your body shape now?
The following images include 5 different body shapes, numbered 1 to 5. Please select the body shape that in your opinion most corresponds with your ideal body shape?
Section 3. DEMOGRAPHIC AND OTHER QUESTIONS
Marriage Status
What is your current marital status?
1. Married 2. Separated 3. Divorced 4. Widowed 5. Never married 6. I do not wish to disclose
Socioeconomic Status
How would you describe your family's economic status? What is your current weight (kg)? What is your height (cm)?
Section 4. Celebrity Liking and Recognition Questions Figure A5 . Celebrity Liking and Recognition. Figure A5 . Celebrity Liking and Recognition.
